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(54) MANUFACTURE OF MICRO LENS FOR SOLID-STATE IMAGE PICKUP ELEMENT 

(57)Abstract: 

PURPOSE: To provide the micro lens for the solid-state 
image pickup element in which an inter-lens gap Is 
eliminated to enhance the light collection rate. 
CONSTITUTION: A transparent resin material is applied 
onto a solid-state image pickup element 1 through 
rotation to form a flat layer 2, a transparent resin material 
layer of thermoplastic type is formed onto the flat layer 2 
as a lens layer through rotary coating, patterning is 
implemented by the photolithogoraphy to form a 
transparent resin layer pattern onto a light receiving 
section. Then a drooping is caused to a circumferential 
part of the resin layer pattern through heat treatment to 
form a background micro lens 3. Then a transparent film 
4 is depositted till an inter-lens gap G is eliminated 

isotropically at a temperature below the softening point of the background micro lens 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trsinslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the micro lens formed on 

a solid state image pickup device. 

[0002] 

[Description of the Prior Art] Generally, although it depends also on component size for the field which 
contributes to photo electric translation actually since solid state cameras, such as CCD, have a 
photoelectrical converter and the signal read-out section in the semi-conductor principal plane, it is 
restricted to about 20 - 50%. As a means to solve this fault, conventionally, a condensing micro-lens 
array is combined with a solid state camera, and the approach of condensing incident light to a 
photoelectrical converter is proposed. And about the formation approach of this micro lens, the proposal 
is made by JP,60-59752,B, Japanese Patent Application No. No. 74441 [ three to ], Japanese Patent 
Application No. No. 15710 [ three to ], etc., for example. 

[0003] Drawing 4 is the sectional view showing the example of a configuration of the solid state camera 
equipped with the conventional micro lens, drawing - setting ~ 101 the substrate which consists of p 
type silicon - it is ~ 102 n+ It is a mold diffusion field and corresponds to a photo-electric-translation 
light sensing portion. 103 It is aluminum wiring for********** and is this aluminum wiring 103. It is 
the passivation film 104 to the whole surface to include. It is formed. And this passivation film 104 
Upwards, it corresponds to each photo-electric-translation light sensing portion, and is a micro lens 105. 
It is arranged. 

[0004] And the above-mentioned micro lens 105 It is formed in the usually following processes. That is, 
as first shown in (A) of drawing 5 , it is a light sensing portion 102. Semi-conductor substrate 101 
containing the transfer section etc. Resin, such as an ingredient with high light transmittance, for 
example, PMMA etc., (polymethylmethacrylate), is optically applied by the revolution applying method 
by colorlessness upwards, and it is a flat layer. 105a is formed. Then, it is colorlessness optically, as 
shown in (B) of drawing 5 , similarly, the ingredient which has heat softening properties is applied by 
the revolution applying method, a clear layer is formed, a photolithography technique removes the edge 
of the micro-lens formation section of this clear layer, and it is a clear layer pattern. 105b is formed. 
Subsequently, by heat treatment more than heat softening temperature, it is each clear layer pattern. The 
periphery of 105b is produced for whom and it is a micro lens 105. It forms. 
[0005] 

[Problem(s) to be Solved by the Invention] It is a micro lens 105 on a solid state image pickup device as 
mentioned above. Although condensing capacity is acquired by forming, in order to raise the rate of 
condensing by the micro lens more, it is required to make smaller the gap G between each lens shown in 
drawing 6 . However, even if a gap G is small, it is needed about 0.8 micrometers with the constraint at 
the time of forming the sun-lit layer pattern for micro-lens formation with a photolithography technique, 
that is, configuration control in case it being stabilized and forming a tooth space on the resolution at the 
time of photolithography about the gap of 0,8 micrometers or less to the sun-lit layer which is a lens 
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ingredient makes whom of the pattern circumference difficuU carry out and according to heat treatment 
more than subsequent heat softening temperature generated is dramatically difficuU - etc. - it is 
because there is a trouble. 

[0006] This invention was made in order to cancel the above-mentioned trouble in the manufacture 
approach of the conventional micro lens, and it aims at offering the manufacture approach of the micro 
lens for solid state image pickup devices which the gap between lenses was vanished and made the rate 
of condensing high more. 
[0007] 

[Means for Solving the Problem and its Function] In the manufacture approach of the micro lens for 
solid state image pickup devices that this invention forms a micro lens directly on a solid state image 
pickup device in order to solve the above-mentioned trouble The process which forms the transparence 
resin layer of a heat softening mold all over the light-receiving side of said solid state image pickup 
device, The process which carries out patterning of this transparence resin layer so that it may be located 
in each light sensing portion of said solid state image pickup device, The process which carries out 
heating ftision of this transparence resin layer pattem, and forms each transparence resin layer pattern in 
a convex lens. The micro lens for solid state image pickup devices is manufactured at this process that 
carries out deposition formation so that the gap between these convex lenses may disappear a 
transparent membrane fi'om the melting temperature of said transparence resin layer at low temperature 
all over a convex lens top. 

[0008] Thus, the micro lens of the rate of high condensing without the gap section is obtained by 
carrying out deposition formation of the transparent membrane at low temperature, all over the convex 
lens which has a gap between the lenses formed by carrying out heating fiision of the transparence resin 
layer pattem prepared corresponding to the light sensing portion of a solid state image pickup device, so 
that the gap between convex lenses may be lost. 
[0009] 

[Example] Next, an example is explained. Drawing 1 is production process drawing for explaining the 
1st example of the manufacture approach of the micro lens for solid state image pickup devices 
concerning this invention. As shown in (A) of drawing 1 , on the solid state image pickup device 1 first 
equipped with a light sensing portion, the transfer section, etc., a transparent resin ingredient 
(polyglycidylmethacrylate), for example, PGMA etc., is optically applied by revolution spreading, and 
the flat layer 2 is formed at desired thickness. Subsequently, on this flat layer 2, it is optically 
transparent similarly as a lens layer, and after forming the resin ingredient layer of a heat softening mold 
by revolution spreading, the usual photolithography technique performs patterning corresponding to a 
light sensing portion, and a transparence resin layer pattem is formed on a light sensing portion. 
Subsequently, the periphery of a transparence resin layer pattem is produced for whom in heat treatment 
by the temperature more than heat softening temperature, and the convex lens-like substrate micro lens 3 
is formed. Under the present circumstances, setting the gap G between lenses can be kept at the time of 
the photolithography of the transparence resin layer pattem used as a lens, it corresponds to a tooth 
space, and resolution sets it to about 1.0 micrometers obtained easily. 

[0010] Next, as shown in (B) of drawing 1 , about 0.5 -micrometer thickness extent deposition of the 
optical transparent membrane 4 which can be formed at the temperature below the heat softening 
temperature of the transparence resin ingredient which constitutes the substrate micro lens 3 is carried 
out until the gap G between the substrate micro lenses 3 disappears isotropic. For example, according to 
the approaches used in case the oxide film of a semi-conductor is made to form, such as Light CVD and 
plasma CVD, it is the temperature requirement which does not exceed the softening temperature of the 
lens resin ingredient of ordinary temperature - 120 ** extent, and a transparent oxide film can be formed 
isotropic and there is no possibility that the substrate micro lens 3 may deform with the heat at the time 
of deposition of a transparent membrane 4. 

[001 1] Thus, when a transparent membrane 4 is formed isotropic on the substrate micro lens 3, as shown 
in (B) of drawing 1 , an ideal lens configuration without the gap between lenses is acquired. In addition, 
if the direction-[ forming on the substrate micro lens 3 etc. ] transparent membrane 4 is the technique of 
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being below the heat softening temperature of not only a CVD method but a lens component, and being 
able to form membranes isotropic, it can be used by any approach. Furthermore, especially the optical 
transparent membrane 4 is not limited to an oxide film, and if low-temperature formation is possible 
transparently and isotropic, it can be used similarly. 

[0012] Next, the 2nd example is explained, referring to drawing 2 . First, by the same technique as the 
1st example, the substrate micro lens 3 is formed, as shown in (A) of drawing 1 . Under the present 
circumstances, the gap G between lenses is too set to about 1.0 micrometers similarly. Then, as shown in 
drawing 2 , perform revolution spreading using the spin-on glass (SOG) used for flattening of the 
interlay er insulation film of a semi-conductor etc., it is made to sinter at the temperature below the heat 
softening temperature of a lens resin ingredient, and an oxide film 5 is obtained. Drawing 2 shows the 
lens configuration after carrying out deposition formation of the oxide film 5 by SOG on the substrate 
micro lens 3 in this way. According to this approach, the gap section produced conventionally 
disappears mostly and the micro lens of the rate of high condensing can form easily. 
[0013] In order to form an oxide film 5 by revolution spreading on the substrate micro lens 3 so that this 
drawing 2 may show, an oxide film 5 does not turn into isotropic membrane formation, but the thickness 
T0X2 of the oxide film 5 formed in the gap section between lenses is thick, and the thickness TOXl of 
the oxide film 5 formed in the crowning of the substrate micro lens 3 has the membrane formation 
property which becomes thin. Thereby, the curvature of a final micro lens becomes larger than the 
substrate micro lens 3. Therefore, in consideration of change of the curvature by the oxide film 5 formed 
by SOG, it is necessary to make the curvature of the substrate micro lens 3 beforehand smaller than 
final-design curvature by thickening thickness at the time of spreading of the substrate micro lens 3 etc. 
[0014] Next, the 3rd example is explained based on d^a^ying 3 . Also in this example, first, by the same 
technique as the 1st example, the substrate micro lens 3 is formed, as shown in (A) of drawin g 1 . Under 
the present circumstances, the gap G between lenses is too set to about 1 .0 micrometers similarly. 
Subsequently, it etches until the gap G between lenses disappears under the conditions which the 
selection ratio of the flat layer 2 and the substrate micro lens 3 becomes one by the dry etching methods, 
such as reactive ion etching (R-I-E) generally used at the semi-conductor etching process, as shown in 
drawing 3 . 

[0015] Under the present circumstances, with the configuration of the substrate micro lens 3, on a lens 
front face, the etching kind which carried out incidence near a lens pars basilaris ossis occipitalis and the 
gap section receives the ion dispersion 6, as shown in drawing 3 , and the increase of the amount of 
etching of only the gap section and the micro lens 7 formed eventually serve as the configuration where 
the gap disappeared, as a result. Therefore, also by this approach, the gap section can form easily the 
high condensing micro lens which disappeared mostly. 
[0016] 

[Effect of the Invention] Since deposition formation of the transparent membrane is carried out on a 
convex lens so that the gap between convex lenses may be lost, or it was made to carry out etching 
clearance of the front face of a convex lens according to this invention so that the gap between convex 
lenses might be lost after forming a convex lens by heating melting as explained based on the example 
above, the micro lens which the gap between lenses disappears and has a rate of condensing higher than 
before is easily realizable. 

[Translation done.] 
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